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Background

Methods
Data Source:
• Centers for Medicare and Medicaid Services 

(CMS) 2021 Medicare Part D data
Inclusion Criteria:
• Prescribers had to have beneficiary data and 

antibiotic prescription data available
Variables of interest:
• Prescriber type: Grouped into 6 categories 

(Family Practice, Internal Medicine, Dentist, 
Urology, Physician Assistant, Nurse Practitioner, 
Other)

• Social Vulnerability Index (SVI): provider 
addresses were assigned census tract-level SVI 
grade determined by the 2020 US Census and 
categorized into least (<0.33), moderately (0.33-
0.67), and highly (>0.67) vulnerable categories

• Rurality: Prescriber addresses were grouped as 
urban or rural according to the United States 
Department of Agriculture (USDA) Rural-Urban 
Commuting Area Code categorization

• Antibiotic prescription Rate: was calculated 
using the number of antibiotic prescriptions 
and total beneficiaries per prescriber

Analysis:
• Descriptive statistics analyses performed for all 

variables of interest
• One-way ANOVA and independent samples t-

test provided p-values
• Incidence rate ratios (IRR) were calculated using 

negative binomial regression to assess 
association of prescribing rates with practice 
setting and SVI

*

*

Table 1. Variables of Interest

Indicators
Prescribers

N (%)
Antibiotic Prescriptions per 

1,000 Beneficiaries, Rate
P-Value

Prescriber 
Type

Dentist
Urology

Nurse Practitioner
Physician Assistant

Family Practice
Internal Medicine

Other

732 (18)
59 (1)

711 (18)
666 (16)
689 (17)
227 (6)

973 (24)

1189
631
520
492
415
379
534

<.0001

SVI Least Vulnerable (<0.33)
Moderately Vulnerable (0.33-0.67)

Highly Vulnerable (>0.67)

1304 (32)
1397 (34)
1355 (33)

597
639
609

0.0512

Rurality Urban
Rural

2644 (65)
1412 (35)

601
642

0.0044

• Majority of prescribers were Nurse Practitioners (18%) and Dentists (18%), had practices located in moderately vulnerable (34%) areas, and were 
geographically located in urban settings (65%)

• Misuse of antibiotics is associated with 
increased risk of antimicrobial resistance

• Nebraska ranks among the highest prescribing 
states by population

• Rurality of practice has been identified as an 
independent predictor of inappropriate 
antimicrobial prescribing

• Social vulnerability index has not been 
accounted for in previous antimicrobial 
stewardship studies

Table 2. Social Vulnerability and Rurality Distribution Among Participating Providers

Prescriber Types Setting Unadjusted IRR Adjusted1 IRR

Family Practice Urban
Rural

Ref

1.31 (1.21-1.41)*

Ref

1.30 (1.20-1.41)*

Physician Assistant Urban
rural

Ref

1.04 (0.96-1.14)

Ref

1.02 (0.93-1.12)

Nurse Practitioner Urban
Rural

Ref

1.02 (0.94-1.11)

Ref

1.04 (0.95-1.13)

Dentists Urban
Rural

Ref

1.08 (1.04-1.08)*

Ref

1.09 (1.04-1.12)*

Internal Medicine Urban
Rural

Ref

1.31 (1.09-1.58)*

Ref

1.18 (0.97-1.44)

Urology Urban
Rural

Ref

1.51 (1.11-2.04)*

Ref

1.49 (1.04-2.13)*

1Adjusted for SVI; *Indicates statistically significant

Setting SVI IRR

Urban Least Vulnerable

Moderately Vulnerable

Highly Vulnerable

Ref

1.10 (1.03-1.17)*

0.96 (0.89-1.03)

Rural Least Vulnerable

Moderately Vulnerable

Highly Vulnerable

Ref

0.96 (0.87-1.07)

1.0 (0.90-1.10)

Conclusion
• Prescribers practicing in rural settings generally 

prescribe antibiotics at higher rates than those in 
urban areas

• Dentists have the highest prescribing rate of all 
prescribers

• Among prescriber types, regardless of SVI, providers 
practicing in rural areas prescribed antibiotics at 
higher rates than those in urban areas

• After adjusting for SVI, urology, family practice, and 
dentists were found to prescribe at significantly 
higher rates in rural compared to urban settings

• Among urban settings, prescribers practicing in 
moderately vulnerable areas prescribed at higher 
rates compared with others

• Among highly vulnerable areas, prescribers 
practicing in rural settings prescribed at significantly 
higher rates compared with others
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Figure 1. Antibiotic Prescription Rates Per Provider by Social Vulnerability 
Index and Rurality
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Interventions should be organized across the 
state to extend antimicrobial stewardship 

efforts to all settings, but extra support should 
be provided for dentists, prescribers in urban 

settings-moderately vulnerable areas, and 
rural settings-highly vulnerable areas.

Results

Figure 2. Antibiotic Prescriptions per 1,000 Beneficiaries: 
Rate by Local Health Department

Red markers: Cities with population Over 100,000, Blue Markers: Cities with population between 50,000 and 100,000, 
Green Markers: Cities with population between 10,000-50,000 (2020 US Census Populations)


	Slide 1

